and the joint point appeared featureless. According to the earlier publication 1 , the protrusion is deduced to be a Cu adatom due to the bright contrast in STM image, and the branched structure could be assigned to a surface-supported coordination structure consisting of three PPE nanowires and a three-coordinate Cu center. (d) Top-and side-view DFT-optimized model of the three-fold branched structure. (e, f) STM and AFM simulations based on the optimized structure, agreeing well with the experimental results. The centered Cu adatom and the carbon atoms directly bonding to Cu adatoms which were lower than the PPE nanowires on Cu(111) cannot be clearly resolved in nc-AFM image. It is noteworthy that the optimized Cu adatom located at the top site of Cu(111). The termini of PPE bound to Cu center is carbyne radical and needs to be bonded with three neighboring Cu atoms, thus the Cu adatom located on the top site is the most stable structure in this three-fold coordination node. Scale bars: a, 500 pm; b, 500 pm; c, 300 pm. 
